S r eapchiqg PA J 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2000-034476 
(43)Date of publication of application : 02.02.2000 

(SOlntCL C09K 11/06 

C08G 61/02 
H05B 33/14 



(21 Application number : 11-066740 (71 Applicant : SUMITOMO CHEM CO LTD 

(22)Date of filing : 1 2.03.1 999 (72)Inventor : NOGUCHI MASANOBU 

OSADA TAKENORI 
ONISHI TOSHIHIRO 



(30)Priority 

Priority number : 10128708 Priority date : 12.05.1998 Priority country : JP 



(54) ORGANIC FLUORESCENT MATERIAL AND ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a solvent soluble organic fluorescent material having short wave, 
especially strong blue to green fluorescene, which is excellent in heat resistance, and a polymeric fluorescent 
substance and an electroluminescent element having excellent properties, which can readily be formed by a 
coating method using the polymeric fluorescent substance. 

SOLUTION: This polymeric fluorescent substance has fluorescence in the solid state and a number average 
molecular weight of 103-107 in terms of polystyrene and contains at least one type of repeating units 
represented by the formula: Ar1-Ar2 (wherein Ar1 and Ar2 are each a group having two links taken together 
with the adjacent groups to form a carbon-carbon bond, respectively, which is an aromatic compound group 
having a 6-22 carbon atoms to participate in the formation of conjugated bonds or the like and, at the same 
time, a group in which the number of atoms present in succession in the shortest course between the carbon 
atoms having two links in the chemical structural formula of respective groups is either 1, 3 or 5) with a ratio 
of the number of the repeating units represented by the formula to the total number of repeating units of 2- 
100%. The organic electroluminescent element contains the polymeric fluorescent substance. 
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^b^^*^L-c(i. 2-t°Uv;uS. 2-Jeyj;H, 
^□i-;uSft<Sf^ffiJ^$4x^o c^b<Dft^-e. 

[0 0 2 4] *3BW0)*#^3t#{*te. Btttttt 

3-107r*fty. ±IE5fc (1) fc£tf_tf5xfi (3) T?a 

(i) w^4>y8L*fi^ »yiiL»(4»-e^ 

2-50 %#*tt4 1 CDT«fc£ C 1 Ll>6 
[0 0 2 5] ±IExe (3) l=-*>Mt*A r 3 £ LTI*. * 
+L^*i|»}J^«»i:ftjR-«*j|S^SJ^ja'r4 2*(Dtt 

****rr**-cfcy* *««*rcBB#f *«*»6- 

»4~2 o<D&m&it&to&T*m£fr*>mfrz>mi£ti% 
S-e&y. xt (2) ^4*i4e-i/>i^Lr«» 

[0 0 2 6] Jli*»f=(*. ttAr3£LT(*. ±ffifb 1 

7fcff!|^snfcS, *f-hfcTfB<bl sd^-f^SUb^ 

[0 0 2 7] 
[fcl 8] 



(8) 



2000-34476 




(R)d 



(R)a 

tf ^ x - U>S. 1, 3-^x"U>S. 2. 6 - t° U 
[0 0 2 9] £fc % *«H0>XjHFS3fe1*l*. Httttffi 

3-i o7r*fey. ±fEx£ (4) "c^s+tssiyiSL* 
i ««&±#*k a (4) -e«*Jh,*«y«L*tt 
«yigL»fi«t-e±f*o>4-i o o%^£*l&4,cq 

V&£o ISxt (4) IZfclt^A r4l*. ±fBS (3) T? 

(1) t?^**LS«yiBL»fi:i:Hi:«|yigLj*Lffi*^ 
to Sfc. a (4) CDe-U>Slz3jg^L/cR3-R 

gtf?tl&6~2 0©7'J-JHJ3«):{;7 l J-m»>i ; 
ft t> [eft** 4-20 <0«fft^b^«g£^ 6 ft *x 
baltf^^S-efe^o SftMlZl*. (2) CDtf-Ul/ 
*f=e*LfcRl^R2tlSli:*35<«^$*L*o 

[0030] (D -e^s*i*sttyiSL*ffia)*«- 





(R)a 



cczT?Rii. ±fBxS (6) -e^4*i*«aiat*fctts/ 
r/g-efcy. k*bi~2 0O7^+;H, T)^* 

»*5*VT«J— iU***>»; K*»4-1 4<&&i!i5Hb 
; ft^U^lcv7yS^f>ft^i¥^t>aiSn/=ST* 

frU alt 0^b4Oli(, bf£. 0 £ 3 <7)^£fe. 
olt. O^b20l|, dl*. 0^£> 6<DgI3U el*. 

ofr*8<DS£8u fl*. 0^6 5OSft^&H«ttfc!» 

KM&gRI*. SLMzp|--et,#lftoTtfll^ ] 
[00 2 8] ZtlbO)/cfKM ( 4-:?x-u>^ 
2, 6 U~ 4, 4' -t:7i-U> 

9, 10-7>h'JU>S, 2. 5-t°«J^>-v 
-OUg, 2, 5-fii b>£t L<fi^;h,b<Dt$ffl& 
BS*f*;Sfc(*1. 3 -^x " U>S. 2, 5-^:7$ 
U-U>S. 3, 3' -t'7i-l/>S, 2, 6-tfU 
2, 6-*/ 'J>-5-f^»t L<f* 
LI*. *6f=»*L<f*1. 4- 
U>S. 2. 5-fcf l J v>-v>f 2, 5- 

^X-L>S % 4. 4' -e7z«l/>I, 3, 3' - 



(9) 



4$M 2000-34476 



[003 1] ft* (3) r«£*lftMyXLJ|Ltta>*t|- 

5 o^e;u%^js^9 o^%*jfefc4: <t#£t> 

[0 0 3 2] »3t (4) -e^**i4«yi8L*fi(0*ff- 
li, ±i»ysL*(ao>4- 1 oow^feu, &ys 

LJ&{£<£>*gitl:: . 2 0-1 OO^Wt^^Z 

[0 0 3 3] *»M<DK»^.«Jt«:|4 % ®<*«S 

(5) T?»s*t*ityiRLJiittti-«ajsi±*^ 
**i6oi»y5SL*f4a>#ti-^i»yaL*ia<Di o^e 

[0 0 3 4] 
[ftl 9] 

R 7 R 9 Rio 

— Ar 6 — C=CR 8 .RnR 15 „C=C- 




R 12 Ri8 R17 



(5) 



[0 0 3 5] AretLXlt, ftStt«rz||«r «MX 

KmSft6~2 ptOTU— g£fit3&4,~ 

(**t*n*^-r. mfo&iiziz^ & (2) 

R18(*s ***fcl*±ESC (6) X'TFZti&m&Si&Tr: 
"To 

[0 0 3 6] **Mrzffll\*as»T-*3fei*<D5R4|B»tt % 
*l5o «»ttlC(4 % ±fBxt (7) -e^$^L^A r7*f- 

[0037] d*isa>£fr-e* ^x-;us. i 



- (N, N-v7i-il/75/) 7i-ibS, 1-bfU 

-;uS. 2-^;u^-u-;uS. 2-+yj^i, 4- 
(9-^;u<v*y;u) :?x 9 -:7x -;u-3- 
3-^y u^;u**fcf*«t4i6<DR» 

-r>K«j;us. t*tv7V'j;H, 4- (n, n- 

v7iZjL7 = y) 7jc 1 - tf 2- 
^^tbz^i, 2-+yj;H, 4- (9-*;u/<*/ 
■J;u) 7x_;H, 9-Z7x-;u-3-rt;u/\V'J;u 

*u L < 14 i -^^ufi. 9-t>KU;u 

[oo3 8] *«8B(0S#^ttftf*a>»*«tt\ 

^/f'JXf o3~i 0 7-efctitf»fcH5e$ 

*yiRL«a^-ta)«dizj:ort,K*34. jsjs 

tt<Djft^6-«lztt||yiSL«SSa)$ti-*d:. *r£L< 
1*2-1 OOOO. $bl3^*L<fi3-3 0 0 0. 4$ 

l:ff*L<l±4-2 0 0or*5o ::t\ »^*f±^ 

h^:7-f- (GPC) ICcfey*tf)fc7KUX^Ly>»«[ 

[0 0 3 9] *SBffl»K»^«ft*l4. at 

(1) . (3) . (4) . (5) -t*l-€ r *fC^*+L*« 
yj8L*tt^&<p4»d«:*fcl**«^f*-e*y. AS 

**6f4**ft^ >yA*s*f*«*: y 

[0 0 4 0] *SB»J(&*«S#»**I4* 

-e£*S*ru JiffBxC (7) "e«tJ**L*«ifiS$t?c: 

<t^4#a<b-r^o text (7) fCfcCt* A r 7 . a not 

[004 1 ] ft(*Ml:il4 % iAr7, A r 1 0 <t LTf*. 

*fcl4, **8Hb*tt»tL<l4-t 

[0 0 4 2] 
[ft 2 0] 



(10) 



^12 0 00-34476 




(R)a 



7/£tfcy, k**i-2 0(07^H, t;u=i* 

f*. O*>e>6 0Sia. ff** 0^b5(DlS, gli % 0 
fr&7 0)Sft* hlS\ O*i&9 0)ftft. if*. 0^b1 




[0 0 4 3] C+t&<D3feA^-e. 7i-JH, 1 — 

4- (N, N-v7x-;i75/) r?x-;uS, 

9-r>hU;uS. 4- ( N T N-v7i-Jl/75>') 

tfmifbti. Wu:»SL<i*i — 9-r> 
h'J;uS. i -t?u~;ug s 2-^;M-u=wuS. 3- 



(11) 



WIB 2000-34476 



fc \t - mm «± $1^ d t *<-e # « o 

[0 0 4 4] i£xC (7) fZfc(t*A rg. ArgiLt 
I*. -€-n^+L?4ifC. ±tBi£ (1) T^$tL§Ar1$ 
fc(4A r2£Bi:*"C*4. 

[0045] S3 (7) fcfcl**R21~R24±LTtt, 

-€-ix-?4xa2:fc % 7K**fcttS/Ty*. ftlfti&i~2 0 

6 Uizm mm 4 - 2 0 aMHMb***** & 

atftt«Kt?fc*o mt*MlCfi % S (2) CDtf-ls>m 
I=**LfcRi^R2tBli:»3&<«^ 

[0046] «*no>4r«ia%ttMa. 
T?Rn*a>aft**L. ±Ka (8) -e^^tL^tco-efc 

*. Arm Arl2tt. *«MS*fcH^f «A«fll7tt 

4 fl jsl± 2 o fl jslt a> & ft 4 r u — * fc I4«X3K 

fls****^f. ArH % A r 1214. **L* *L«d£lZ % 
±ES (7) (DA ry^fcf^A r 10fcBlt*"e*y. * 
ftlttfcf£ N ±Bft 2 0 f=»-T3f »«<t*»** L < 14^ 
<D«3*f*». *fcl*1**a<b$tt*t L < f4-t(&BIS«* 
*^«^**l4o R25^R28f4. -t+i-etiaitlCTK*. 
ffi*ai-2O07^US, ftf|t§&6~2 OCDT l J — 

jus* t&m&4~2o<D&mmt^wmt$&xfi'Ts& 
(2) <Dtf- u>au=a*LfcRi-*»R2tBi:at*«ffii^ 

?^^o R29~R36<4. 7K*^fc(4±fBxt (6) "e^$ 
H £ £ ^ "f o 

[0047] *awa>mm*3Mtiti*zm&**9tto 

(4. **Jlz»»$ii-rfiRB-r«Ci:A<-c#S a 
^□□7t^;uA. ^^b^^U>. ^ppi^x f h7 

Xr(Ph>P+IfcCv 




- ■ - - (10) 

4fiiil±2 0fglilT^bft4T l J-;US^fc{41t^ii'fb 
o *fc. Rf4. -LIBS (6) T^£*i£>B 

»»*fc(*vTyat-efty. giai-2O07W;i/ 

TVUza+vSfccfctfTJU^U^NI ; git6- 1 
8 07 U -;i/Sfi J: 1/7 «J -;bt+yS ; ftf?§S&4~ 1 
4<Da*ai<b*i|»* ; *b{/l:v7/S^b4^S^b 
aii*ifc»t*«:tA<»$Lt\ *fc. a (4. 

(4, ElMcn--e*IM:oT*Al\ XH4. 



HSfli* CtLbCD?t$X[co. 1 w t %Jfil±»«$ 

*«»«^»1t(D*««ft»»fe<fcrX/*fcttK»^^ 

[0 0 4 8] «*no)**lt«*t«l«J:lJ«5^ajlltfl: 

sjsiccfey. it (5) -c^$*t-6ft^«i*fctts 
(D . (3) . (4) vrnzHzmymLmikz-gt; 

^£*#£<7>3c5t££lcir 4»*I4. ?l^i#^S^ 
titties v — k Stilt Sfc. ^iSSS^ff^ 

»«**^j*-r4JKl6Iz(4, Wi t t i g£J£. i/\P 
y>ft**3S. X;U*-^Ai£»8?>£. HeckS^K 
n o e v e n a g e I J5/£ft C;ft,£><£> 
5^ Wi tt i g£lC^J:**a35^JSl£a)»J«^iR* 

[0 0 4 9] Wi t t i gSJ8-efl)*lS**r*KD** 
T*f4. flflTUisC (9) t^t : E/7/l/f t K^iiS 
(1 o) -e^-r^X7f^-^A^b*1*iSSJS*i±«o 

^^7ibft Kfcd«ifcJ:t//*fcf4z:aaja±a)i? 

7f*x7fc-^Att<b^a£m*T*<fc^o 

[0 0 5 0] 

Hb2l] A r 13-CHO .... (9) 
[0 0 5 1 ] 
Cfb2 2] 



•C/\py>ft*-f^->fti:*<«^$ti-6. Phf4, yjL 

[0 052] Wi t t i g5£-e0»5^Ftt%tt0*ja 
"CI4. MAfiSC (1 1) Wt57/l/ft Kfb6»ta 

(1 2) T?«-r5?*XJhn^A»ftft«B*SB*14-4a 
A r 14(4. B— ©*"C*Jl«i:**T**«fcl\i - 

[0 0 5 3] 
[ft 2 3] 

OHC-Ar14-CHO .... ( -| -| ) 




CH2P + (Ph)3Xr 



(12) 



^mZO 0 0-3447 



[0 0 5 4] 

X2"(Ph)3P + H2C\ 




■ • ■ ■ (11) 

Ar]4\t. A (2) *<7)A r3-C^$4x^>S 

frtmittiZo Rit. ±iExt (6) -e^^tt^M^s^ 
ofr*4<Dm&fr*mi£*itz%i.x*&z> 0 m 

&^<E&a;^§&CD<t:£ia4. 3*ai£S&*RI4, 

£o ] 

[0 0 5 5] ig#^|^<*(D£/£-e(4. ^SS^^CO 

i^^y^iitR^r^o -tufrti. wi t t i s &mv 

i t t i gSfST'lt mffitf**7\-^^l±&3ztzi*T)ls 
T^t Ktfe^^t, -^-^L-ftK-^f LT7il/ft Kfitf: 
I 4 7f> X 7h - ^ A ifi t>m i £ tl 3 o 

[0 0 5 6] ^(zJMfcffllZ. *§£BR<Dmft*mftfc<D 

^iftB^-ri, 0 wi t t > g si^(CcfcyT r J — u>tf~u 

x (/\py><b>^;u) <b*«. 4, 4' -tf 

x (3-7izj^aemv) -3. 3 r -ex 

7 5KJ8J9E+. h 'J ^x-;U7^X37^ ><!rSl^$i±-C7fx 
x*^Ai££^j#u cixi y7;i/ft hMb^ttu <5>J 

^U^^UT^t K<t xf;i/7iHi-Jl/ 
+ . 'J^'JAX h+y K^L>ti^$tSW i t t i 
gS«?lc<fcy. 7'J-U>e^U>*#a^(**<»&*i 

[0057] i&rc, */7;iftKftM, 



[ft2 4] 

/CH2P + (Ph)3X2" 

A 

1-ei/>*W*v7^fbKSST, V7fxX7h-r> 
fBl^T$Jg^$i±£>w i t t i gJSlElZcky. 5M8£ffj& 

Kftaa. h^^^-r— i=ck*»gij*<Dttftflia 
[0058] **isa)*aa3fe»»*fcf*K»?-a«;{* 
ft< tt— »A<aa*fcf4*asB-c*4-»<D«aHf= 

»»*fci*»at»*«3fti*^&ft*a*a. tL<r*« 
*«a*tt»*fctt»*#^-*ft*i:««faa»«. (a 

«a ^ & ft * m^t m cd ^® r c - a& * *-r * aa<o t 
zzi^mmtnxmnmizn^mwn&^tsn* 
aaBfc«fctf/*fc(*»at«*aa)HfzjE7Laa*t» 

[0059] **»«v>«i5aa»tt. 
fc*aa>Bt«^*3h-tt-**«t*:aar=**ti*. $ 

» * fc i4»*#*»*flc*5 &TS/^tz itnnmmvm & 

[0 0 6 0] **^(D*«»3te»»*fcr4B»^S*(* 

»»*fc(4jEfl.aai»»fc LTi4»«a>ta>/i«aH-c 

IEai&£m'4<hLTI4t 0 ^v* 

h'j7x^v7s>g?(*?^$^ m^ia 

y^*>tiL<(4*0)»»f*. >*L<l4-t 

(ommtb. 1-y ^tL<\£*comm&. r>h^ 
s?>*>t, L<(4-€-a)K#f*. yjisj-iss >mm&. v 

7xz;^v7/ x^U>t l L<f4 J t(Z)K3S»:. 

l4*0)Ratt:a)*«ai***<«!«S*t*. 
[0 06 1 ] SffMl^(4. 4#MBB6 3-7 0 2 5 7^-. 



(13) 



Jf$B8 2 000-34476 



H6 3-1 7 5 8 6 0^ »2-1 3 5 3 5 9 
H2-1 3 5 3 6 19, ^2-20 998 8^, |Q 
3-37992 -i-. [WJ 3 — 1 521 84 -^(BfCffilB $ 
4lTL\«t(D»36<««a?4t* Q IEftiiiMtt2ft<t LTf4. 

<*, 7>h54V>*L<tt*(DRi*i*. *fcl*8-fc 
Ka+v+y 'J>tL< l4*(DR^f*<D£JB8gft:>&<»S 

mz* jEfl.na*M»t lt«4. 4, 4' -ex 

(N (3->T;U^x-;U) -N-7i-^75/) tf 
^x-;u. LTI42- (4-t'7izU 

;u) -5- (4 - t -^>ju:7x -;u) - i , 3. 4 - 

'jx (8-+y r;u5^^A;5<W*LL^ 

[0 0 6 2] C*l£CD5*>. «^*ftai*<ZMbd«l<!:iEfL 
m?tL\££l\ Cft£(4*&T-^-C*<*:l>L. 211 

[0063] *fc, «mtattw««jttJir=MLrtt 

*H* Lfcl^JMEB-C-Mi b * #j* Ltll»«)*itf«|: 

i\ *ft»»rc#L-c 1 -4oii%tf»*L 

<. $ b C$f ^ L < 2 - 3 0 H^oT'fe^o 

[00 6 4] MRcotMxmtfettS^lfttt 

<li*0)R3|{*. /<U U>*L<I«-<0R3H* ; tK'J> 

feSWS; 8-fc KP*v+y U>*L<fi*<DR3|{*<0 

S?x>t,L<(4-t(0R»i* ; *fcf4^ h^x^u:?* 
»x>*L< f4*(DR»»<j:Ar*ffl^«Ct3&<-C#*. 
afttofC[3\ 09*.ff &BBHB 57-51 7 8 1^ Is] 5 9 
- 1 9 4 3 9 3*^ttlCffi«$;KTL^*(0*. 4>fc]<£> 

[oo6 5] >x\z^ *^§H^cD^as5t*r*4*fcf4iS»^ 

*fel*¥8W6iai:Ltli, tf^x. SB^^^v 
Lfct,<D*<ffll*&*i4 0 «aa>*t»i LTI4. #mt£CD 
WClte-f > v^A • XX ■ K(ITO),ifc 

xx*^6ft*»»tt*-^x*fflorftia**tfcM (n 

ESAftif) s Alu Pt, Ag s Cu4M><m*&*L 



[0 0 6 6] «l\-e. Ca)»«±lzflS**f»t LT, ± 
T-f ^tf>yj*. /<— a— htt, P— ;U=J— ^ 

sti^ 0 fc r*s«» * x e > =j 

— K*£. hiSs ^7f73-ha, 7i/#v 

[0 0 6 7] ftftiflOmtLtli, *?£L<f4l nm 
-1/im, $bWSL<li2nm-5 0 0nmt$ 

OOnm(M5l3&<»*LL^ ttflittl;: J: IJJMMb 

*fctt^SttJM«T. $?£L< (43 0~3 0 0°C. S 

t>f^w^L<i46 0-2 0 o°co)ajfeapj»K:fli'r*c 
«»*ici4 % ±iea>jai«*a-e96ftJi*H(t*m^Ba 

[0 0 6 8] ««HafKDjatR*flfeiLTI*. WICK 36 
f-r^e>jfa, 3— h;£. P— h?£H 

«wmasaaEfcB»L«:L^<DA<»*L<, * 

[0 0 6 9] l£^^Mt£!&I<t LT(i> «5t(i. tKU 
<DR»ft. 7HU^^x>tL<tt-t(0R*#. tHU 
(2, 5-fi-l/>t*iL/» * L < tt*<DR3|tft. 

[0 0 7 0] ««|*a«<D»*izo^Tl4. *<f<i:* 



(14) 



000-34476 



fe\ #*L<1*1 nm~1 /inru 5 6 iCjff $ L < te 2 n 
m~ 5 0 0 n m. L < I* 5 n m~ 2 0 0 n mf 

-1) o 

Coo7i] 3fcivc % ftjfi;j|$fea*7iiajia)±!=« 

']**L*tf*W»*Ll\ A I , I n, Mg N C 

a „ Li. Mg-A g"&&. I n - A g"£3z. M g — I 
n Mg-A I ££ % M g — L i A I - L i 

Ai-ca^i y?77-f miwrn^n 

[0 0 7 2] 

*»*(*35<flS*»»tLr«#trL^ft<Df*. 3, 3' — 

fc. ^a(c^y§sfz^i-tticffi^tfc^ll*^fi£T? 

[O O 7 3] 

[UTOJ] iaT. *^B^*^b(zp$aici^0^^^f c «)fc 
- (gpc) iz*y7K»j^^u>»«a>*T«li»*»* 

[ O 0 7 4 ] USStftJ 1 

1"00*J«> 3. 3' -tf* <3fP^>* 
;U) -4, 4' -ex (3-7iZj^pemy) 

ffilfco »&*Lfc7fcX*— ^Atft4. 53gi:1-t 9 U 
^rtVUTK^rvrn^fc Kl . 96g^, x^y-jb/ 
h;ux> (1/1) 0 g(=Sfli$-&fc. ceo 

m I tX^/UTiba— ;U2 Om I £ £fc£>fr l^ftSfi L 
fc»#2 5m I m;Sr*iSTLfc 0 ISt 
4BMBJRJESl*fc. 

[0 0 7 5] Mt-aftlLfc*. a«*HJi|RLfco 
*fc, Cia>>*f8£x$y — ju-CifeMK iiNtx^ry- ;u 

*l**Ett«|LT. 2. 6gSit; 0 CCD 

1 fc*-S a tt*«l£%tt» 
1 <7>*aSlZOt\T!4lH-NMR. I RXK^ hil/t'S 

[0 0 7 6] HSS0IJ2 



O^Utttio^Oa, 3' —ex (?p«f 

;10 —4, 4' —t*X (3-7zZ^?Dtf^t**» 

'J ^xx;U7fxX^-r >i:JS:/S$-y:r7^X^^^Atg$-& 
SLfco W&ixfcTfsXTft— ^Affi5. 66gd:f L/7^ 

fcKO. 69gi^ X^/Hl//Hl,X> (1/1) 

;u-rt K<Dx^y--;u/h;ux>;i^^iz > i 2%y 

-;b2 0m I <h£fc£^C&?I^L*:;8?82 5mlS, 

[0 0 7 7] «aT?-a»«Lfc«. *rtLfcttK*SI 

Z(D2fcI8£ h/ux U cftlcx^y — 

JoitBaMLfeo SatfM(l*2ElfTofco c*i£M 

<75«it(^-Ol^TlilH-NMR. I RX 

[0 07 8] HI6#J 3 
<^»^^3fef*2(D^/^>3. 3' —ex (^P^^f 
){,) ~4, 4' —ex O-^i-j^Pt'^t+y) 

•J ^x-;u7hx^-f ><tJ5rt;$-a:T7hX7h-^A^^^ 

/£L/z 0 fffcft/cTfcXTfc-^AJfiS. 66gi-fV7* 
JUTJU^fc KO. 54 g< h1 - t'U>*mv7ibf 
t KO. 5 1 g X^r/-^/ h;i/X> ( 1 / 1 ) 

I^*K8 0gl:»»Sff: 0 «fZ. Z(&7t>X*-^A 

«^T;uirt Ka>x^ry— ;u/h;ux>;B#j#iaiz. t 

7^Hb2 0m I t$feb^i:toI^Lf:;?iS2 5m 

[0079] sa-c-awLfca, ±fiKLfc;*ia*ia 
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PROBLEM TO BE SOLVED: To obtain a solvent soluble organic fluorescent material 
having short wave, especially strong blue to green fluorescene, which is excellent in heat 
resistance, and a polymeric fluorescent substance and an electroluminescent element 
having excellent properties, which can readily be formed by a coating method using the 
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SOLUTION: This polymeric fluorescent substance has fluorescence in the solid state and 
a number average molecular weight of 103-107 in terms of polystyrene and contains at 
least one type of repeating units represented by the formula: Ar1-Ar2 (wherein Ar1 and Ar2 
are each a group having two links taken together with the adjacent groups to form a 
carbon-carbon bond, respectively, which is an aromatic compound group having a 6-22 
carbon atoms to participate in the formation of conjugated bonds or the like and, at the 
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CLAIMS 



[Claim(s)] 

[Claim 1] The macromolecule fluorescent substance with which the repeat unit shown by the 
formula (1), including the repeat unit which it has fluorescence by the solid state, and the number 
average molecular weight of polystyrene conversion is 103-107, and is expressed with the following 
type (1) one or more kinds is characterized by the whole thing included 2 to 100% with the repeat 
number of unit. 
[Formula 1] -Arl-Ar2- ...(1) 

Arl and Ar2 are the radical which adjoins, respectively, and a radical which has two joint hands 
which form carbon-carbon bonding here. [ — It is a heterocyclic compound radical more than the six 
membered ring of the carbon numbers 4-20 in which the carbon number which participates in a 
conjugated bond contains the aromatic compound radical or hetero atom of 6-22. the number of the 
atom which exists succeeding the shortest path between the carbon atoms which have two joint 
hands in the chemical structure type of each radical is chosen independently of what is either 1, 3 or 
5.] 

[Claim 2] The macromolecule fluorescent substance according to claim 1 characterized by having 
combined with the radical which the repeat unit expressed with a formula (1) according to claim 1 
adjoins through the vinylene radical shown by the formula (2). 
[Formula 2] -CR1=CR2- ...(2) 

[ — here, Rl and R2 show independently the radical chosen from the group which consists of 
hydrogen, a cyano group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of 
the alkylthio group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of 
carbon numbers 4-20, respectively. ] 

[Claim 3] The macromolecule fluorescent substance according to claim 1 or 2 with which the repeat 
unit shown by the formula (1), including the repeat unit expressed with the following type (3) in 
addition to the repeat unit expressed with a formula (1) according to claim 1 one or more kinds is 
characterized by the whole thing included 2 to 50% with the repeat number of unit. 
[Formula 3] -Ar3- ..,(3) 

[ — it is the radical which Ar3 adjoins here, and the radical which has two joint hands which form 
carbon-carbon bonding, and is the radical chosen from the group the carbon number which 
participates in a conjugated bond is indicated to be by the heterocyclic compound radical of the 
carbon numbers 4-20 containing the aromatic compound radical or hetero atom of 6-22. ] 
[Claim 4] The macromolecule fluorescent substance according to claim 3 characterized by having 
combined with the radical which the repeat unit expressed with a formula (3) according to claim 3 
adjoins through the vinylene radical shown by the formula (2) according to claim 1. 
[Claim 5] The macromolecule fluorescent substance with which the repeat unit shown by the 
formula (4), including the repeat unit which it has fluorescence by the solid state, and the number 
average molecular weight of polystyrene conversion is 103-107, and is expressed with the following 
type (4) one or more kinds is characterized by the whole thing included 4 to 100% with the repeat 
number of unit. 
[Formula 4] 

-Ar4-CR3=CR4-Ar5-CR5=CR6- ...(4) 

[ — here, Ar4 shows the same radical as the radical shown by the formula (3) according to claim 3. 
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Ar5 shows the same repeat unit as the repeat unit shown by the formula (1) according to claim 1. R3- 
R6 show independently the radical chosen from the group which consists of hydrogen, a cyano 
group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of the alkylthio 
group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of carbon 
numbers 4-20, respectively. 

[Claim 6] The macromolecule fluorescent substance which has visible fluorescence by the solid state 
and is characterized by the sum total of those repeat units being less than [ of all repeat units / more 
than 10 mol %100 mol % ] in the macromolecule fluorescent substance whose number average 
molecular weight of polystyrene conversion is 103-107, including the repeat unit shown by the 
following formula (5) one or more kinds. 
[Formula 5] 

R7 Rg R-jQ 

— Ar 6 C=CR 8 R11R15 C=C 




.... (5) 

[ — here, Ar6 shows the arylene radical or heterocyclic compound radical which the carbon atomic 
number which participates in a conjugated bond becomes from four or more pieces [ 20 or less ]. R7- 
R10 show independently the radical chosen from the group which consists of hydrogen, the alkyl 
group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound 
radical of carbon numbers 4-20, and a cyano group, respectively. Rl 1-R18 show independently the 
substituent shown by hydrogen or the following formula (6), respectively. 
[Formula 6] - R19m-(X) n-R20 .... (6) 

(Here, R19 shows the hydrocarbon group of carbon numbers 1-20.) The carbon atomic numbers of 
R20 to which it participates in the hydrocarbon group of carbon numbers 1-20 and a conjugated bond 
are the aryl group of 4-20, a heterocyclic compound radical, and the radical as which the carbon 
atomic number from which a ring is constituted is chosen from the group which it becomes from the 
aliphatic-cyclic-hydrocarbon radical of 6-20. X shows the radical chosen from the group which 
consists of -O-, -S-, -CO-, -CO-O-, and -O-CO-. m and n are 0 or 1 independently, respectively. ] 
[Claim 7] The organic fluorescence ingredient characterized by including the structure which has 
fluorescence by the solid state and is expressed with the following type (7). 
[Formula 7] 

Ar7-CR21=CR22-Ar8-Ar9-CR23-CR24-Arl0...(7) 

[ — here, the carbon number to which Ar7 and ArlO participate in a conjugated bond respectively 
and independently shows the aryl group of 4-20, or the heterocyclic compound radical of one organic 
functions. R21-R24 show independently the radical chosen from the group which consists of 
hydrogen, a cyano group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of 
the alkylthio group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of 
carbon numbers 4-20, respectively. Ar8 and Ar9 are the adjoining radical and a radical which has 
two joint hands which form carbon-carbon bonding independently, respectively. It is chosen out of 
the aromatic compound radical of the carbon numbers 6-22 which participate in a conjugated bond, 
or the heterocyclic compound radical more than the six membered ring of the carbon numbers 4-20 
containing a hetero atom, that whose number of the atom which exists succeeding the shortest path 
between the carbon atoms which have two joint hands in the chemical structure type of a radical, 
respectively is either 1, 3 or 5 is shown. ] 

[Claim 8] The organic fluorescence ingredient which has visible fluorescence by the solid state and 
is shown by the following formula (8). 
[Formula 8] 
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R25 R27 R28 

Arn C=CR26 R29 R 33 C=C Ar 12 



/ \_r\ 





R30 R 36 



....(8) 

[ — here, Arl 1 and Arl2 show the aryl group or heterocyclic compound radical which the carbon 
atomic number which participates in a conjugated bond becomes from four or more pieces [ 20 or 
less ]. R25-R28 show the radical chosen from the group which consists of hydrogen, the alkyl group 
of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound radical of 
carbon numbers 4-20, and a cyano group independently, respectively. R29-R36 are] which shows the 
substituent shown by hydrogen or the formula (6) according to claim 6. 

[Claim 9] The organic electroluminescent element characterized by including one or more kinds of 
macromolecule fluorescent substances with which this luminous layer is chosen as inter-electrode 
[ which at least one side becomes from the anode plate and cathode of transparence or a translucent 
pair ] from claims 1, 2, 3, 4, and 5 or a macromolecule fluorescent substance given in six in the 
organic electroluminescent element which has a luminous layer at least and/or claim 7, or an organic 
fluorescence ingredient given in eight. 

[Claim 10] The organic electroluminescent element characterized by including one or more kinds of 
macromolecule fluorescent substances with which this luminous layer and/or an electron hole 
transportation layer are chosen as inter-electrode [ which at least one side becomes from the anode 
plate and cathode of transparence or a translucent pair ] from claims 1, 2, 3, 4, and 5 or a 
macromolecule fluorescent substance given in six in the organic electroluminescent element which 
has a luminous layer and an electron hole transportation layer at least and/or claim 7, or an organic 
fluorescence ingredient given in eight. 

[Claim 11] The organic electroluminescent element according to claim 10 characterized by preparing 
the layer which adjoins this luminous layer and contains an electron hole transportability compound 
between an anode plate and a luminous layer. 

[Claim 12] The organic electroluminescent element characterized by including one or more kinds of 
macromolecule fluorescent substances with which this luminous layer and/or an electronic 
transportation layer are chosen as inter-electrode [ which at least one side becomes from the anode 
plate and cathode of transparence or a translucent pair ] from claims 1, 2, 3, 4, and 5 or a 
macromolecule fluorescent substance given in six in the organic electroluminescent element which 
has a luminous layer and an electronic transportation layer at least and/or claim 7, or an organic 
fluorescence ingredient given in eight. 

[Claim 13] The organic electroluminescent element according to claim 12 characterized by preparing 
the layer which adjoins this luminous layer and contains an electronic transportability compound 
between cathode and a luminous layer [claim 14] In the organic electroluminescent element which 
has an electron hole transportation layer, a luminous layer, and an electronic transportation layer at 
least in inter-electrode [ which at least one side becomes from the anode plate and cathode of 
transparence or a translucent pair ] This electron hole transportation layer, a luminous layer, The 
organic electroluminescent element to which at least one layer is characterized by including one or 
more kinds of macromolecule fluorescent substances chosen from claims 1, 2, 3, 4, and 5 or a 
macromolecule fluorescent substance given in six and/or claim 7, or an organic fluorescence 
ingredient given in eight among electronic transportation layers. 

[Claim 15] The organic electroluminescent element according to claim 14 characterized by preparing 
the layer which adjoins this luminous layer and contains an electron hole transportability compound 
between the layer which adjoins this luminous layer and contains an electronic transportability 
compound between cathode and a luminous layer, and an anode plate and a luminous layer. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescent element (it may be 
hereafter called an organic EL device) created using the organic fluorescence ingredient which 
moreover has a high fluorescence yield, a macromolecule fluorescent substance and this organic 
fluorescence ingredient, and/or this macromolecule fluorescent substance by luminescence of blue - 
green. 
[0002] 

[Description of the Prior Art] Although the inorganic electroluminescent element (it may be 
hereafter called an inorganic EL element) using the inorganic fluorescent substance as a luminescent 
material was used for displays, such as a source of sheet-like light as a back light, and a flat-panel 
display, in order to make light emit, it needed the alternating current of the high voltage. The 
component (JP,59-194393,A) which has the two-layer structure which made the organic 
fluorochrome the luminous layer and carried out the laminating of this and the organic charge 
transportation compound from a viewpoint of amelioration of such an inorganic EL element, and the 
component (WO No. 9013148 public presentation specification, JP,3-244630,A) which made the 
macromolecule luminescent material are reported. The electroluminescent element using these 
organic materials has the description that multicolor luminescence is obtained easily in addition to a 
low-battery direct-current drive and high brightness, compared with an inorganic EL element. 
[0003] As an organic fluorescence ingredient which has the JISUCHIRIRU structure reported until 
now, the JISUCHIRIRU compound which has a 4 and 4'-biphenylene frame is illustrated by JP,8- 
239655,A. Moreover, as a luminescent material of a macromolecule, a fusibility precursor is formed 
on an electrode, the Polly p-phenylenevinylene thin film changed into the conjugated-system 
macromolecule by heat-treating is illustrated, itself is meltable to a solvent and conjugated-system 
macromolecules, such as Polly 2 who has the description that heat treatment is unnecessary, and 5- 
dialkoxy-p-phenylenevinylene, are illustrated by WO No. 9013148 public presentation specification 
at JP,3 -244630, A. Furthermore, it is indicated by JP, 10-3 6487, A that the fluorene system polymer 
with which the fluorene was combined with the phenylene group through the vinylene radical shows 
blue EL luminescence. 

[0004] moreover — the poly thiophene — the 3rd place ** — the attempt which makes 
luminescence wavelength short- wavelength-ize is also reported by introducing a high substituent 
(synthetic metals (Synthetic Metals), 71 volumes, 2121 pages (1995)). In addition, the Polly p- 
phenylenevinylene derivative which introduced the cyano group into the giant-molecule fluorescent 
substance which contains conjugated system and non-conjugated system in intramolecular, or the 
vinylene radical as a giant-molecule luminescent material is reported [the 365th volume (Nature) of 
Nature and 628 pages (1993)]. As a giant-molecule fluorescent substance which has conjugated 
system and non-conjugated system in intramolecular, there is a giant molecule [the 26th volume 
(Macromolecules) of macro leakage-at-bulb KYURUZU and 1 188 pages (1993)] which connected 2 
and 5-dimethoxy-p-phenylene ethylene structure, the random copolymer [the 356th volume (Nature) 
of Nature and 47 pages (1992)] of p-phenylenevinylene and phenylenevinylene structure, and 
aliphatic hydrocarbon by ether linkage. Moreover, the oligomer which has p-phenylene frame is 
illustrated by JP,3-33183,A. Furthermore, the Pori (p-phenylene) derivative is reported to [the 4th 
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volume (Advanced Materials) of advanced MATERIARUSU and 36 pages (1992)]. 
[0005] However, it is meltable to a solvent, and has strong fluorescence, for example, the derivative 
with a 3 and 3'-biphenylene frame is not known, moreover, the Pori (arylene vinylene) system 
macromolecule fluorescent substance used for the organic EL device reported until now — a solvent - 
- when passing through meltable intermediate field, heat treatment needed to be added and there was 
constraint that only a heat-resistant high substrate could be used, moreover, a solvent — since it 
would be easy to soften a giant-molecule fluorescent substance if it is necessary to introduce a 
flexible repeat unit into a principal chain, or to introduce a solvent and a flexible side chain with high 
compatibility and is made an elevated temperature in order to obtain a meltable giant-molecule 
fluorescent substance, there was a trouble that the thermal resistance of a component became low. 
[0006] Moreover, in order to obtain a macromolecule fluorescent substance with the blue 
luminescent color, the radical which has association [****/ an aliphatic hydrocarbon radical etc. / 
un-] needed to be introduced into the principal chain, and there was a trouble that a synthetic process 
became complicated. Moreover, although the attempt which an aromatic compound radical forms 
into long wavelength in an electronic operation of a nuclear substitution radical in the 
macromolecule combined by turns occurs by the vinylene radical, by introducing the aromatic series 
ring of specific structure into a principal chain, fluorescence wavelength is short-wavelength-ized 
and the compound which increases the quantum yield of fluorescence is not known. Thus, the 
quantum yield of fluorescence and the luminous efficiency of an organic EL device are thermally 
[ highly and ] stable, and the poly arylene vinylene system luminescent material with easy 
composition is called for. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the organic EL 
device which especially has the strong green fluorescence of short wavelength from blue, and has the 
outstanding property which can be easily created by the applying method using the organic 
fluorescence ingredient of solvent fusibility, a macromolecule fluorescent substance, and it excellent 
in thermal resistance. 
[0008] 

[Means for Solving the Problem] The luminous efficiency of the organic EL device [ luminescent 
color ] this invention person etc. sees such a situation and using the organic fluorescence ingredient 
and/or macromolecule fluorescent substance of blue - green of short wavelength as a luminous layer, 
The JISUCHIRIRU derivative which has the beer RIREN frame of a specific joint location as a 
result of inquiring wholeheartedly, in order to raise thermal resistance and a component life, And the 
thing for which the macromolecule fluorescent substance which has the aromatic series ring of 
specific structure shows the fluorescence of strong blue - green to the location of the principal chain 
in a molecular structure type, and shows the quantum yield of high fluorescence, and high thermal 
resistance to it, And by using this organic fluorescence ingredient and/or this macromolecule 
fluorescent substance, the organic EL device could be easily created by the applying method, and, 
moreover, this organic EL device resulted that the outstanding property was shown in a header and 
this invention. 

[0009] That is, this invention relates to following [1]- [15]. 

[1] The macromolecule fluorescent substance with which the repeat unit shown by the formula (1), 
including the repeat unit which it has fluorescence by the solid state, and the number average 
molecular weight of polystyrene conversion is 103-107, and is expressed with the following type (1) 
one or more kinds is included for the whole 2 to 100% with the repeat number of unit. 
[Formula 9] -Arl-Ar2- ...(1) 

Arl and Ar2 are the radical which adjoins, respectively, and a radical which has two joint hands 
which form carbon-carbon bonding here. [ — It is a heterocyclic compound radical more than the six 
membered ring of the carbon numbers 4-20 in which the carbon number which participates in a 
conjugated bond contains the aromatic compound radical or hetero atom of 6-22. the number of the 
atom which exists succeeding the shortest path between the carbon atoms which have two joint 
hands in the chemical structure type of each radical is chosen independently of what is either 1, 3 or 
5. ] 

[2] The macromolecule fluorescent substance given in [1] which it has combined with the radical 
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which the repeat unit expressed with the formula (1) of the above-mentioned [1] publication adjoins 

through the vinylene radical shown by the formula (2). 

[0010] 

[Formula 10] 
-CR1-CR2- ...(2) 

[ ~ here, Rl and R2 show independently the radical chosen from the group which consists of 
hydrogen, a cyano group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of 
the alkylthio group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of 
carbon numbers 4-20, respectively. ] 

[3] The macromolecule fluorescent substance of [whole 1] in which the repeat unit shown by the 
formula (1), including the repeat unit expressed with the following type (3) in addition to the repeat 
unit expressed with the formula (1) of the above-mentioned [1] publication one or more kinds is 
included 2 to 50% with the repeat number of unit or whole [2] publications. 
[0011] 

[Formula Il]-Ar3-... (3) 

[ — it is the radical which Ar3 adjoins here, and the radical which has two joint hands which form 
carbon-carbon bonding, and is the radical chosen from the group the carbon number which 
participates in a conjugated bond is indicated to be by the heterocyclic compound radical of the 
carbon numbers 4-20 containing the aromatic compound radical or hetero atom of 6-22. ] 
[4] The macromolecule fluorescent substance given in [3] which it has combined with the radical 
which the repeat unit expressed with the formula (3) of the above-mentioned [3] publication adjoins 
through the vinylene radical shown by the formula (2) given in [1]. 

[5] The macromolecule fluorescent substance with which the repeat unit shown by the formula (4), 
including the repeat unit which it has fluorescence by the solid state, and the number average 
molecular weight of polystyrene conversion is 103-107, and is expressed with the following type (4) 
one or more kinds is included for the whole 4 to 100% with the repeat number of unit. 
[0012] 

[Formula 12] 

-Ar4-CR3=CR4-Ar5-CR5=CR6- ...(4) 

[ — here, Ar4 shows the same radical as the radical shown by the formula (3) according to claim 3. 
Ar5 shows the same repeat unit as the repeat unit shown by the formula (1) according to claim 1. R3- 
R6 show independently the radical chosen from the group which consists of hydrogen, a cyano 
group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of the alkylthio 
group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of carbon 
numbers 4-20, respectively. 

[6] The macromolecule fluorescent substance one or more kinds of whose sum totals of those repeat 
units are less than [ of all repeat units / more than 10 mol %100 mol % ], including the repeat unit 
with which have visible fluorescence by the solid state and the number average molecular weight of 
polystyrene conversion is indicated to be by the following formula (5) in the macromolecule 
fluorescent substance which are 103-107. 
[0013] 

[Formula 13] 

R7 R 9 R 10 
Ar 6 C=CR 8 R1 1 R15 .C=C 





R 12 Ri8 



.... (5) 

[ — here, Ar6 shows the arylene radical or heterocyclic compound radical which the carbon atomic 
number which participates in a conjugated bond becomes from four or more pieces [ 20 or less ]. R7- 
R10 show independently the radical chosen from the group which consists of hydrogen, the alkyl 
group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound 
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radical of carbon numbers 4-20, and a cyano group, respectively. Rl 1-R18 show independently the 

substituent shown by hydrogen or the following formula (6), respectively. 

[0014] 

[Formula 14] 
-R19m-(X)n-R20.... (6) 

(Here, R19 shows the hydrocarbon group of carbon numbers 1-20.) The carbon atomic numbers of 
R20 to which it participates in the hydrocarbon group of carbon numbers 1-20 and a conjugated bond 
are the aryl group of 4-20, a heterocyclic compound radical, and the radical as which the carbon 
atomic number from which a ring is constituted is chosen from the group which it becomes from the 
aliphatic-cyclic-hydrocarbon radical of 6-20. X shows the radical chosen from the group which 
consists of -O-, -S-, -CO-, -CO-O-, and -O-CO-. m and n are 0 or 1 independently, respectively. ] 
[7] An organic fluorescence ingredient including the structure which has fluorescence by the solid 
state and is expressed with the following type (7). [0015] 
[Formula 15] 

Ar7-CR21=CR22-Ar8-Ar9-CR23=CR24-Arl0...(7) 

[ — here, the carbon number to which Ar7 and ArlO participate in a conjugated bond respectively 
and independently shows the aryl group of 4-20, or the heterocyclic compound radical of one organic 
functions. R21-R24 show independently the radical chosen from the group which consists of 
hydrogen, a cyano group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of 
the alkylthio group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of 
carbon numbers 4-20, respectively. Ar8 and Ar9 are the adjoining radical and a radical which has 
two joint hands which form carbon-carbon bonding independently, respectively. It is chosen out of 
the aromatic compound radical of the carbon numbers 6-22 which participate in a conjugated bond, 
or the heterocyclic compound radical more than the six membered ring of the carbon numbers 4-20 
containing a hetero atom, that whose number of the atom which exists succeeding the shortest path 
between the carbon atoms which have two joint hands in the chemical structure type of a radical, 
respectively is either 1 , 3 or 5 is shown. ] 

[8] The organic fluorescence ingredient which has visible fluorescence by the solid state and is 

shown by the following formula (8). 

[0016] 

[Formula 1 6] 

R25 R27 R28 

Ar-n" C==CR26 ^29^33 

/ 




.... (8) 

[ — here, Arl 1 and Arl2 show the aryl group or heterocyclic compound radical which the carbon 
atomic number which participates in a conjugated bond becomes from four or more pieces [ 20 or 
less ]. R25-R28 show the radical chosen from the group which consists of hydrogen, the alkyl group 
of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound radical of 
carbon numbers 4-20, and a cyano group independently, respectively. R29-R36 — hydrogen or the 
above [the substituent shown by the formula (6) given in 6] is shown] 

[9] The organic electroluminescent element containing an organic fluorescence ingredient one or 
more kinds of macromolecule fluorescent substances with which this luminous layer is chosen as 
inter-electrode [ which at least one side becomes from the anode plate and cathode of transparence or 
a translucent pair ] from a macromolecule fluorescent substance [1], [2], [3], [4], [5], or given in [6] 
in the organic electroluminescent element which has a luminous layer at least and/or [7], or given in 
[8]. 

[10] The organic electroluminescent element containing an organic fluorescence ingredient one or 
more kinds of macromolecule fluorescent substances with which this luminous layer and/or an 
electron hole transportation layer are chosen as inter-electrode [ which at least one side becomes 
from the anode plate and cathode of transparence or a translucent pair ] from a macromolecule 
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fluorescent substance [1], [2], [3], [4], [5], or given in [6] in the organic electroluminescent element 
which has a luminous layer and an electron hole transportation layer at least and/or [7], or given in 
[8]. 

[11] The organic electroluminescent element given in [10] which prepared the layer which adjoins 
this luminous layer and contains an electron hole transportability compound between an anode plate 
and a luminous layer. 

[12] The organic electroluminescent element containing an organic fluorescence ingredient one or 
more kinds of macromolecule fluorescent substances with which this luminous layer and/or an 
electronic transportation layer are chosen as inter-electrode [ which at least one side becomes from 
the anode plate and cathode of transparence or a translucent pair ] from a macromolecule fluorescent 
substance [1], [2], [3], [4], [5], or given in [6] in the organic electroluminescent element which has a 
luminous layer and an electronic transportation layer at least and/or [7], or given in [8]. 
To inter-electrode [ which organic electroluminescent element [14] at least one side given in [12] 
which prepared the layer which adjoins this luminous layer and contains an electronic 
transportability compound between cathode and a luminous layer becomes from the anode plate and 
cathode of transparence or a translucent pair ], at least [13] An electron hole transportation layer, In 
the organic electroluminescent element which has a luminous layer and an electronic transportation 
layer At least one layer among this electron hole transportation layer, a luminous layer, and an 
electronic transportation layer [1], The organic electroluminescent element containing an organic 
fluorescence ingredient one or more kinds of macromolecule fluorescent substances chosen from a 
macromolecule fluorescent substance [2], [3], [4], [5], or given in [6] and/or [7], or given in [8]. 
[15] The organic electroluminescent element given in [14] which prepared the layer which adjoins 
this luminous layer and contains an electron hole transportability compound between the layer which 
adjoins this luminous layer and contains an electronic transportability compound between cathode 
and a luminous layer, and an anode plate and a luminous layer. 
[0017] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The giant-molecule 
fluorescent substance of this invention has fluorescence by the solid state, the number average 
molecular weight of polystyrene conversion is 103-107, and the repeat unit shown by the formula (1) 
is characterized by the whole thing included 2 to 100% with the repeat number of unit, including the 
repeat unit expressed with the above-mentioned formula (1) one or more kinds. 
[0018] As Arl and Ar2 in this type (1) They are the radical which adjoins, respectively, and the 
radical which has two joint hands which form carbon-carbon bonding. It is a heterocyclic compound 
radical more than the six membered ring of the carbon numbers 4-20 in which the carbon number 
which participates in a conjugated bond contains the aromatic compound radical of 6-22, or a hetero 
atom. The number of the atom which exists succeeding the shortest path between the carbon atoms 
which have two joint hands in the chemical structure type of each radical is chosen independently of 
what is either 1, 3 or 5. 

[0019] Moreover, as for this repeat unit (1), it is desirable to have combined with the adjoining 
radical through the vinylene radical shown by the formula (2). 

[0020] concrete — this — as Arl and Ar2, the aromatic compound radical shown in the following- 
ization 17, the derivative radical or a heterocyclic compound radical, or its derivative radical is 
illustrated independently, respectively. 
[0021] 

[Formula 17] 
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[ — as for R, it is desirable that it is the substituent or cyano group shown by the above-mentioned 
formula (6), and is the radical chosen from the group which consists of the alkyl group of carbon 
numbers 1-20, an alkoxy group, the aryl group of the alkylthio group; carbon numbers 6-18, a 
heterocyclic compound radical of the aryloxy group; carbon numbers 4-14, and a cyano group here. 
Moreover, a-f expresses the number of substituents and a is the number with which the integer of 0 
to 2 and d were chosen for the integer of 0 to 3, and c, and the integer of 0 to 8 and f were chosen 
[ the integer of 0 to 4, and b ] for the integer of 0 to 6, and e from the integer of 0 to 5. Moreover, 
when several a of a substituent - f are plurality, the substituent R concerned may be mutually the 
same, or may differ. ] 

[0022] 1, 3-phenylene group, 2, 5-naphthalenylene radical, 2, 6-pyridine-diyl radical, 2, and 5- 
quinoline-diyl radicals or those nuclear substitution derivatives are desirable in these. One kind or 
two kinds or more can be chosen from these inside. 

[0023] It is the radical independently chosen from the group which consists of hydrogen, a cyano 
group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of the alkylthio 
group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of carbon 
numbers 4-20, respectively as Rl and R2 which are combined with the vinylene radical in this type 
(2). As an alkyl group of carbon numbers 1-20, a methyl group, an ethyl group, a propyl group, 
butyl, a pentyl radical, a hexyl group, a heptyl radical, an octyl radical, a decyl group, the dodecyl, 
etc. are mentioned, and, specifically, a methyl group, an ethyl group, a pentyl radical, a hexyl group, 
a heptyl radical, and an octyl radical are desirable. As an aryl group, they are a phenyl group, and CI 
- a C14 alkoxy phenyl group (it is shown that C1-C14 are carbon numbers 1-14.). The same is said 
of the following. CI - C14 alkylphenyl radical, 1-naphthyl group, 2-naphthyl group, etc. are 
illustrated. As a heterocyclic compound radical, 2-pyridyl radical, 2-quinolyl radical, a thienyl group, 
etc. are illustrated. In these, hydrogen and a cyano group are still more desirable. 
[0024] Moreover, it has fluorescence by the solid state, the number average molecular weight of 
polystyrene conversion is 103-107, and, as for the giant-molecule fluorescent substance of this 
invention, it is desirable that the repeat unit shown by the formula (1) one or more kinds, including 
respectively the repeat unit expressed with the above-mentioned formula (1) and the above- 
mentioned formula (3) is that in which the whole is contained 2 to 50% with the repeat number of 
unit. 

[0025] As Ar3 in the above-mentioned formula (3), it is the radical which adjoins, respectively, and 
the radical which has two joint hands which form carbon-carbon bonding, and is the radical chosen 
from the group shown by the heterocyclic compound radical of the carbon numbers 4-20 containing 
the aromatic compound radical or hetero atom of carbon numbers 6-22 which participates in a 
conjugated bond, and it is still more desirable to have combined with the radical which adjoins 
through the vinylene radical shown by the formula (2). 

[0026] Specifically, this radical illustrated by the above-ization 17 as Ar3, the aromatic compound 
radical shown in the following-ization 18, the derivative radical or a heterocyclic compound radical, 
or its derivative radical is illustrated. 
[0027] 

[Formula 18] 
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[ — as for R, it is desirable that it is the substituent or cyano group shown by the above-mentioned 
formula (6), and is the radical chosen from the group which consists of the alkyl group of carbon 
numbers 1-20, an alkoxy group, the aryl group of the alkylthio group; carbon numbers 6-18, 
heterocyclic compound radical [ of the aryloxy group; carbon numbers 4-14 ];, and a cyano group 
here. Moreover, a-f expresses the number of substituents and a is the number with which the integer 
of 0 to 2 and d were chosen for the integer of 0 to 3, and c, and the integer of 0 to 8 and f were 
chosen [ the integer of 0 to 4, and b ] for the integer of 0 to 6, and e from the integer of 0 to 5. 
Moreover, when several a of a substituent - f are plurality, the substituent R concerned may be 
mutually the same, or may differ. ] 

[0028] - biphenylene radical, 9, 10-anthrylene group, 2, 5-pyridine-diyl radical, 2, and 5-thienylene 
radical or those nuclear substitution derivative; or 1, 3-phenylene group, 2, 5-naphthalenylene 
radical, and 1, 4-phenylene group, 2, 6-naphthalenylene radical, 4, and 4 '3, 3 f -biphenylene radical, 2, 
6-pyridine-diyl radical, 2, and 6-quinoline-diyl radicals or those derivatives are desirable in these. A 
- biphenylene radical, and 1, 4-phenylene group, 2, 5-pyridine-diyl radical, 2, 5-thienylene radical, 4, 
and 4 '3, 3 f -biphenylene radical, 1, 3-phenylene group, 2, a 6-pyridine-diyl radical, 2, 4-quinoline- 
diyl radicals, or those derivatives are mentioned still more preferably. One kind or two kinds or more 
can be chosen from these inside. 

[0029] Moreover, the giant-molecule fluorescent substance of this invention has fluorescence by the 
solid state, and the repeat unit shown by the formula (4) is included for the whole 4 to 100% with the 
repeat number of unit, including the repeat unit which the number average molecular weight of 
polystyrene conversion is 103-107, and is expressed with the above-mentioned formula (4) one or 
more kinds. Ar4 in this type (4) shows the same radical as the radical shown by the above-mentioned 
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formula (3). Moreover, Ar5 shows the same repeat unit as the repeat unit shown by the above- 
mentioned formula (1). Moreover, R3-R6 which were combined with the vinylene radical of a 
formula (4) are a radical independently chosen from the group which consists of hydrogen, a cyano 
group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of the alkylthio 
group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of carbon 
numbers 4-20, respectively. The specifically same radical as Rl combined with the vinylene radical 
of a formula (2) or R2 is illustrated. 

[0030] As for the sum total of the repeat unit shown by this formula (1), it is desirable 2 of all repeat 
units - that it is [ 100 mol ] 10 - 100-mol % although it is % and is based also on the structure of a 
repeat unit. 

[0031] The sum total of the repeat unit shown by this formula (3) exceeds 50-mol% of all repeat 
units, it is desirable that it is less than [ 98 mol % ], although based also on the structure of a repeat 
unit, 50-mol % is exceeded and it is still more desirable that it is less than [ 90 mol % ]. 
[0032] As for the sum total of the repeat unit shown by this formula (4), it is still more desirable 4 of 
all repeat units - that it is [ 100 mol ] 20 - 100-mol % although it is % and is based also on the 
structure of a repeat unit. 

[0033] Moreover, the giant-molecule fluorescent substance of this invention has visible fluorescence 
by the solid state, and is characterized by the sum total of those repeat units being less than [ of all 
repeat units / more than 10 mol %100 mol % ] in the giant-molecule fluorescent substance whose 
number average molecular weight of polystyrene conversion is 103 to 107, including the repeat unit 
shown by the following formula (5) one or more kinds. 
[0034] 

[Formula 19] 

R7 R9 R-iq 
— Ar 6 C=CR 8 R11R15 J0=0 




.... (5) 

[0035] The arylene radical or heterocyclic compound radical which the carbon atomic number which 
participates in a conjugated bond becomes from four or more pieces [ 20 or less ] as Ar6 is shown. 
Specifically, the compound radical shown in the above-izing 17 and ** 18 or its derivative radical is 
illustrated. R7-R10 show the radical chosen from the group which consists of hydrogen, the alkyl 
group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound 
radical of carbon numbers 4-20, and a cyano group independently, respectively. The specifically 
same radical as Rl combined with the vinylene radical of a formula (2) or R2 is illustrated. 
Moreover, Rl 1-R18 show the substituent shown by hydrogen or the above-mentioned formula (6). 
[0036] Although not limited, if the polymerization active group remains as it is, since the 
luminescence property and life when making it a component may fall, as for especially the end group 
of the macromolecule fluorescent substance used for this invention, being protected by the stable 
radical is desirable. What has the conjugated bond which followed the conjugation structure of a 
principal chain is more desirable, for example, the structure combined with the aryl group or the 
heterocyclic compound radical through a vinylene radical is illustrated. It is [0037] as which the 
radical which the specifically same aromatic compound radical as Ar7 or ten Ar(s) which are shown 
by the above-mentioned formula (7), or they and a vinylene radical combined is illustrated. [ the 
derivative radical, and ] In these, a phenyl group, 1-naphthyl group, 9-anthryl radical, 2-pyridyl 
radical, 2-thienyl group, an oxadiazolyl radical, a benzoxazolyl radical, 4-(N and N-diphenylamino) 
phenyl group, 1-pyrenyl radical, 2-fluorenyl group, 2-quinolyl radical, 4-(9-carbazolyl) phenyl 
group, a 9-phenyl-3-carbazolyl radical, 3-peri REMRU radicals, or those derivatives are desirable. 
Still more preferably 1-naphthyl group, 9-anthryl radical, an oxadiazolyl radical, 4-(N and N- 
diphenylamino) phenyl group, 1-pyrenyl radical, 2-fluorenyl group, 2-quinolyl radical, 4-(9- 
carbazolyl) phenyl group, a 9-phenyl-3-carbazolyl radical, 3-peri RENIRU radicals or those 
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derivatives are mentioned, and 1-naphthyl group, 9-anthryl radical, 1-pyrenyl radical, 2-fluorenyl 
group, and 3 -peri RENERU radical are mentioned especially preferably. 

[0038] The degree of polymerization of the giant-molecule fluorescent substance of this invention 
will not be limited especially if molecular weight is 103-107 in polystyrene conversion, but it 
changes also with repeat structure or its rate, from the point of membrane formation nature — general 
— the total number of repeat structure — desirable — 2-10000 — further — desirable — 3-3000 — it is 
4-2000 especially preferably. Here, molecular weight is the number average molecular weight of the 
polystyrene conversion which used chloroform as the solvent and asked for it with gel permeation 
chromatography (GPC). 

[0039] in addition, the macromolecule fluorescent substance of this invention — a formula (1), (3), 
(4), and (5) — it may be the polymer or copolymer which comes out, respectively and consists of a 
repeat unit shown, and you may be the macromolecule which in the case of a copolymer may be 
random, a block, or a graft copolymer and has those in-between structures, for example, the random 
copolymer which wore block nature. From a viewpoint which obtains a copolymer with the high 
quantum yield of fluorescence, a random copolymer, and the block or graft copolymer which wore 
block nature is more desirable than a perfect random copolymer, a principal chain has branching, 
and, also in a certain case, three or more ends are contained. 

[0040] On the other hand, the organic fluorescence ingredient of this invention is characterized by 
including the structure which has fluorescence by the solid state and is expressed with the above- 
mentioned formula (7). As Ar7 and ArlO in this type (7), the carbon number which participates in a 
conjugated bond independently, respectively is the aryl group of 4-20, or the heterocyclic compound 
radical of one organic functions. 

[0041] concrete — this — as Ar7 and ArlO, the aromatic compound radical shown in the following- 
ization 20, the derivative radical or a heterocyclic compound radical, or its derivative radical is 
illustrated independently, respectively. 
[0042] 

[Formula 20] 
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[ — as for R, it is desirable that it is the substituent or cyano group shown by the above-mentioned 
formula (6), and is the radical chosen from the group which consists of the alkyl group of carbon 
numbers 1-20, an alkoxy group, the aryl group of the alkylthio group; carbon numbers 6-18, 
heterocyclic compound radical [ of the aryloxy group; carbon numbers 4-14 ];, and a cyano group 
here. Moreover, a-i expresses the number of substituents, a is the integer of 0 to 4 and b is the 
number with which the integer of 0 to 5 and g were chosen for the integer of 0 to 6, and f, and the 
integer of 0 to 9 and i were chosen [ the integer of 0 to 3, and d ] for the integer of 0 to 7, and h from 
the integer of 0 to 11. Moreover, when several a of a substituent - i are plurality, the substituent R 
concerned may be mutually the same, or may differ. ] 

[0043] In these, a phenyl group, 1-naphthyl group, 9-anthryl radical, 2-pyridyl radical, 2-thienyl 
group, 4-(N and N-diphenylamino) phenyl group, 1-pyrenyl radical, 2-quinolyl radical, 4-(9- 
carbazolyl) phenyl group, 3-peri RENIRU radicals, or those derivatives are desirable. Still more 
preferably, 1-naphthyl group, 9-anthryl radical, 4-(N and N-diphenylamino) phenyl group, 1-pyrenyl 
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radical, 2-fluorenyl group, 2-quinolyl radical, 3-peri RENIRU radicals, or those derivatives are 
mentioned, and 1-naphthyl group, 9-anthryl radical, 1-pyrenyl radical, 2-fluorenyl group, and 3-peri 
RENIRU radical are mentioned especially preferably. One kind or two kinds or more can be chosen 
from these inside. 

[0044] It is the radical independently same respectively as Ar8 and Ar9 in this formula (7) as Arl or 
Ar2 which are shown by the above-mentioned formula (1). 

[0045] It is the radical independently chosen from the group which consists of hydrogen or a cyano 
group, the alkyl group of carbon numbers 1-20, an alkoxy group, the aryl group of the alkylthio 
group; carbon numbers 6-20, aryloxy group;, and a heterocyclic compound radical of carbon 
numbers 4-20 as R21-R24 in this type (7), respectively. The specifically same radical as Rl 
combined with the vinylene radical of a formula (2) or R2 is illustrated. 

[0046] Moreover, the organic fluorescence ingredient of this invention has visible fluorescence by 
the solid state, and is shown by the above-mentioned formula (8). Arl 1 and Arl 2 show the aryl 
group or heterocyclic compound radical which the carbon atomic number which participates in a 
conjugated bond becomes from four or more pieces [ 20 or less ]. Arl 1 and Arl 2 are the same 
radicals as Ar7 or ArlO of the above-mentioned formula (7) independently, respectively, and, 
specifically, the aromatic compound radical shown in the above-ization 20, the derivative radical or a 
heterocyclic compound radical, or its derivative radical is illustrated. R25-R28 show the radical 
chosen from the group which consists of hydrogen, the alkyl group of carbon numbers 1-20, the aryl 
group of carbon numbers 6-20, a heterocyclic compound radical of carbon numbers 4-20, and a 
cyano group independently, respectively. The specifically same radical as Rl combined with the 
vinylene radical of a formula (2) or R2 is illustrated. R29-R36 show the substituent shown by 
hydrogen or the above-mentioned formula (6). 

[0047] It can be made to be able to dissolve in a solvent and the organic fluorescence ingredient and 
macromolecule fluorescent substance of this invention can be formed. As a good solvent to this 
organic fluorescence ingredient and this giant-molecule fluorescent substance, chloroform, a 
methylene chloride, a dichloroethane, a tetrahydrofiiran, toluene, a xylene, etc. are illustrated, 
although based also on the structure and molecular weight of an organic fluorescence ingredient and 
a macromolecule fluorescent substance — usually — these solvents — more than 0.1 wt% — it can be 
made to dissolve In the case of organic EL device creation, when the charge transportation ingredient 
which mentions this solution later that what is necessary is just for the desiccation after spreading to 
remove a solvent when forming membranes from a solution by using the organic fluorescence 
ingredient and/or macromolecule fluorescent substance of such organic solvent fusibility is mixed, 
the same technique can be applied, and it is very advantageous to it on manufacture. 
[0048] A macromolecule including the repeat unit shown [ as the manufacture approach of the 
organic fluorescence ingredient of this invention and a macromolecule fluorescent substance ] by the 
carbon-carbon double bond formation reaction by the compound shown by the formula (5) or the 
formula (1), (3), and (4), for example is compounded. What is necessary is just to make it react in 
composition of a macromolecule fluorescent substance with the monomer which forms an end group 
succeedingly, when making an end group into a specific stable radical. Moreover, an end group can 
also be introduced by performing a polymerization reaction under existence of the monomer which 
forms an end group, the reaction which forms the carbon-carbon double bond used by this invention 

— a Wittig reaction, a dehydrohalogenation method, a sulfonium salt part solution method, and Heck 

— law, a Knoevenagel reaction, etc. are illustrated. The approach by the Wittig reaction is [ among 
these ] desirable in respect of control of a reaction, or yield. 

[0049] The diphosphonium salt compound shown by the mono-aldehyde compound shown, for 
example by the formula (9) and the formula (10) is made to react in composition of the organic 
fluorescence ingredient in a Wittig reaction. The radical from which the same radical also differs is 
sufficient as Arl 3. Two or more kinds of mono-aldehyde compounds and/or two or more kinds of 
diphosphonium salt compounds may be used. 
[0050] 

[Formula 21] Arl3-CHO .... (9) 
[0051] 

[Formula 22] 
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Xr(Ph)3P + H2C\ / CH 2P + (Ph) 3X1- 



.... (10) 

[ — here, Arl3 shows the aryl group or heterocyclic compound radical which the carbon atomic 
number which participates in a conjugated bond becomes from four or more pieces [ 20 or less ]. 
Moreover, as for R, it is desirable that it is the substituent or cyano group shown by the above- 
mentioned formula (6), and is the radical chosen from the group which consists of the alkyl group of 
carbon numbers 1-20, an alkoxy group, the aryl group of the alkylthio group; carbon numbers 6-18, 
heterocyclic compound radical [ of the aryloxy group; carbon numbers 4-14 ];, and a cyano group. 
Moreover, a is the number which showed the number of substituents and was chosen from the 
integer of 0 to 4. Moreover, when several a is the plurality of a substituent, the substituent R 
concerned may be mutually the same, or may differ. As for XI, halogenide ion etc. is illustrated with 
a counter ion. Ph is a phenyl group. ] 

[0052] The diphosphonium salt compound shown by the dialdehyde compound shown, for example 
by the formula (11) and the formula (12) is made to react in composition of the giant-molecule 
fluorescent substance in a Wittig reaction. The radical from which the same radical also differs is 
sufficient as Arl4. Furthermore, if two or more kinds of dialdehyde compounds and/or two or more 
kinds of diphosphonium salt compounds are used, all the copolymer of them will be obtained. 
[0053] 

[Formula 23] 
OHC-Arl4-CHO .... (11) 
[0054] 

[Formula 24] 

X2-(Ph)3P + H2C\ / CH 2P + (Ph) 3X2- 




(R)a 

....(11) 

[ — here, Arl4 is chosen from the radical shown by Ar3 in a formula (2). As for R, it is desirable that 
it is the substituent or cyano group shown by the above-mentioned formula (6), and is the radical 
chosen from the group which consists of the alkyl group of carbon numbers 1-20, an alkoxy group, 
the aryl group of the alkylthio group; carbon numbers 6-18, heterocyclic compound radical [ of the 
aryloxy group; carbon numbers 4-14 ];, and a cyano group. Moreover, a is the number which showed 
the number of substituents and was chosen from the integer of 0 to 4. Moreover, when several a is 
the plurality of a substituent, the substituent R concerned may be mutually the same, or may differ. 
As for X2, halogenide ion etc. is illustrated with a counter ion. Ph is a phenyl group. ] 
[0055] What is necessary is just to make it react in composition of a macromolecule fluorescent 
substance with 1 organic-functions compound which forms an end group succeedingly, after 
carrying out a polymerization or carrying out a polymerization under existence of 1 organic- 
functions compound, when making an end group into a specific stable radical. This 1 organic- 
functions compound is suitably chosen by some of monomers used for the reaction, when the 
polycondensation of two kinds of monomers from which the reaction to be used or a functional 
group differs is carried out. Namely, what is necessary is just to make it react at a Wittig reaction 
with 1 organic-functions compound which forms an end group succeedingly, after making 
dialdehyde and a diphosphonium salt react, or making dialdehyde and a diphosphonium salt react 
under existence of 1 organic-functions compound and carrying out a polymerization. At a Wittig 
reaction, since an end is phosphonium salt or an aldehyde, specifically, an aldehyde group or 
phosphonium salt is chosen to each. 

[0056] The synthesis method of the arylene vinylene system copolymer which is one example of the 
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giant-molecule fluorescent substance of this invention is explained still more concretely. When 
obtaining an arylene vinylene system copolymer by the Wittig reaction, specifically [******]A 
screw (halogenation methyl) compound, 4 [ for example, ], the 4'-screw (3-phenyl propyloxy) -3, 
and a 3'-screw (bromomethyl) biphenyl First, the inside of an N.N-dimethylformamide solvent, By 
the Wittig reaction to which it is made to react with triphenyl phosphine, phosphonium salt is 
compounded, and condensation of this and a dialdehyde compound, for example, the terephthal 
aldehyde, is carried out among ethyl alcohol using lithium ethoxide The example from which an 
arylene vinylene system copolymer is obtained is given. If two or more kinds of diphosphonium salts 
and/or two or more kinds of dialdehyde compounds are made to react, all the copolymer of them will 
be obtained. 

[0057] Furthermore, the example from which the copolymer which had the end permuted is obtained 
by the Wittig reaction to which it is the conditions that a diphosphonium salt is superfluous, for 
example, condensation of a diphosphonium salt and the dialdehyde is carried out among ethyl 
alcohol using lithium ethoxide is given the bottom of a mono-aldehyde compound, for example, 1- 
pyrene carboxy aldehyde existence. Moreover, since the purity affects a luminescence property when 
using these polymers as a luminescent material of an organic EL device, it is desirable after 
composition to carry out purification processing of judgment by reprecipitation purification and the 
chromatography etc. 

[0058] About the structure of the organic EL device created using the organic fluorescence 
ingredient or macromolecule fluorescent substance of this invention, if the luminescent material 
which consists of the organic fluorescence ingredient or macromolecule fluorescent substance of this 
invention is used into the luminous layer which at least one side prepares in inter-electrode [ of 
transparence or a translucent pair ], there will be especially no limit and well-known structure will be 
adopted. For example, the thing of structure which has the electrode of a pair to both sides of a 
luminous layer which consist of mixture of the luminous layer which consists of this organic 
fluorescence ingredient or this macromolecule fluorescent substance, this organic fluorescence 
ingredient, or a this macromolecule fluorescent substance and a charge transportation ingredient (the 
generic name of an electronic transportation ingredient and an electron hole transportation ingredient 
is meant), What carried out the laminating of the electron hole transportation layer which contains an 
electron hole transportation ingredient between an electronic transportation layer, and/or the anode 
plate and luminous layer which furthermore contain an electronic transportation ingredient between 
cathode and a luminous layer is illustrated. 

[0059] Moreover, a luminous layer and a charge transportation layer are contained in this invention 
also when combining the case and two or more layers of one layer. Furthermore, mixed use of the 
luminescent material other than this macromolecule fluorescent substance stated to a luminous layer 
below may be carried out. Moreover, it can also consider as the layer which made the high molecular 
compound distribute this organic fluorescence ingredient or this macromolecule fluorescent 
substance, and/or a charge transportation ingredient. 

[0060] The charge transportation ingredient used with the organic fluorescence ingredient or 
macromolecule fluorescent substance of this invention, Namely, a thing well-known as an electronic 
transportation ingredient or an electron hole transportation ingredient can be used. Although not 
limited especially, as an electron hole transportation ingredient A pyrazoline derivative, an arylamine 
derivative, A stilbene derivative, a triphenyl diamine derivative, etc. are illustrated. As an electronic 
transportation ingredient An OKISA diazole derivative, Anthra quinodimethan or its derivative, a 
benzoquinone, or its derivative, A naphthoquinone or its derivative, anthraquinone, or its derivative, 
tetracyano ANSURA quinodimethan or its derivative, and full — me — non, the metal complex of a 
derivative, diphenyl dicyano ethylene or its derivative, a diphenoquinone derivative, 8- 
hydroxyquinoline, or its derivative etc. is illustrated. 

[0061] Specifically, what is indicated by JP,63-70257,A, a 63-175860 official report, JP,2-135359,A, 
2-135361, 2-209988, 3-37992, and the 3-152184 official report is illustrated. As an electron hole 
transportation ingredient, the metal complex of an OKISA diazole derivative, a benzoquinone or its 
derivative, anthraquinone, its derivative, 8-hydroxyquinoline, or its derivative is desirable as a 
triphenyl diamine derivative and an electronic transportation ingredient, especially - as an electron 
hole transportation ingredient - as a 4 and 4'-screw (N(3-methylphenyl)-N-phenylamino) biphenyl 
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and an electronic transportation ingredient — 2-(4-biphenylyl)-5-(4-t-buthylphenyl)- 1,3, 4-OKISA 
diazole, a benzoquinone, anthraquinone, and tris (eight quinolinol) aluminum are desirable. 
[0062] What is necessary is just to use the compound of electronic transportability, the compound of 
electron hole transportability, or both for coincidence among these. These may be used 
independently, and may mix and use two or more kinds. What is necessary is just to form a charge 
transportation layer using these charge transportation ingredients, when preparing a charge 
transportation layer (the generic name of an electron hole transportation layer and an electronic 
transportation layer is meant.) between a luminous layer and an electrode. 

[0063] Moreover, what is necessary is just to decide suitably in consideration of them in the amount 
range which does not check sufficient membrane formation nature and a luminescence property, 
since the amount of the charge transportation ingredient used changes with classes of compound to 
be used etc. when mixing and using a charge transportation ingredient for a luminous layer. Usually, 
1 - 40 % of the weight is 2 - 30 % of the weight desirable still more preferably to luminescent 
material. 

[0064] Although not limited especially as a well-known luminescent material which can be used 
with the organic fluorescence ingredient or macromolecule fluorescent substance of this invention, 
coloring matter; 8-hydroxyquinoline [, such as a naphthalene derivative, an anthracene or its 
derivative, perylene or its derivative; poly methine system, a xanthene system, a coumarin system, 
and a cyanine system, ] or metal complex; aromatic amine [ of the derivative ], tetra-phenyl 
cyclopentadiene, or its derivative;, a tetra-phenyl butadiene, or its derivative can be used, for 
example. Specifically, well-known things, such as what is indicated by JP,57-51781,A and the 59- 
194393 official report, are usable. 

[0065] Next, the typical production approach of the organic EL device using the organic 
fluorescence ingredient or macromolecule fluorescent substance of this invention is described. With 
the electrode of a pair which consists of an anode plate and cathode, the thing in which transparence 
or a translucent electrode was formed on transparence substrates, such as glass and a transparent 
plastic, is used as transparence or a translucent electrode. As an ingredient of an anode plate, the 
conductive metallic-oxide film, a translucent metal thin film, etc. are used. The film (NESA etc.) 
created using the electrically conductive glass which specifically consists of indium tin oxide (ITO), 
tin oxide, etc., Au, Pt, Ag, Cu, etc. are used. As the production approach, a vacuum deposition 
method, the sputtering method, plating, etc. are used. 

[0066] Subsequently, the luminous layer containing the above-mentioned organic fluorescence 
ingredient and/or a macromolecule fluorescent substance, or this, luminescent material and a charge 
transportation ingredient is formed as a luminescent material on this anode plate. As the formation 
approach, the applying methods, such as the spin coating method which uses the melting liquid, 
solution, or mixed liquor of these ingredients, the casting method, a dipping method, the bar coat 
method, the roll coat method, the gravure coat method, a flexographic printing method, and a spray 
coating method, are illustrated. Especially the thing for which a solution or mixed liquor is formed 
by the applying methods, such as a spin coating method, the casting method, a dipping method, the 
bar coat method, the roll coat method, the gravure coat method, a flexographic printing method, and 
a spray coating method, is desirable. 

[0067] As thickness of a luminous layer, lnm - 1 micrometer is 2nm - 500nm still more preferably 
preferably. In order to raise current density and to gather luminous efficiency, the range of 5-200nm 
is desirable. In addition, preferably is [ carrying out stoving at the temperature of 60-200 degrees C 
still more preferably ] desirable, since preferably removes a solvent when it thin-film-izes by the 
applying method 30-300 degrees C under reduced pressure or an inert atmosphere. Moreover, when 
carrying out the laminating of this luminous layer and the charge transportation layer, after forming 
an electron hole transportation layer and/or preparing a luminous layer on an anode plate before 
preparing a luminous layer by the above-mentioned membrane formation approach, it is desirable to 
form an electronic transportation layer on it. 

[0068] Although not limited, especially as the membrane formation approach of a charge 
transportation layer The vacuum deposition method from a powder condition, Or the spin coating 
method after melting in a solution, the casting method, The applying methods, such as a dipping 
method, the bar coat method, and the roll coat method, or the spin coating method after mixing the 
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high molecular compound and the charge transportation ingredient in the state of a solution condition 
or melting and making it distribute, The applying methods, such as the casting method, a dipping 
method, the bar coat method, and the roll coat method, can be used. Especially as a high molecular 
compound to mix, although not limited, what has the absorption desirable what does not check 
charge transportation to the degree of pole and not strong to the light is used suitably. If it is the high 
molecular compound of charge transportability, even if it does not mix with a low-molecular charge 
transportation ingredient, it can use for a charge transportation layer. 

[0069] As this high molecular compound, Pori (N-vinylcarbazole), the poly aniline or its derivative, 
the poly thiophene or its derivative, Pori (p-phenylenevinylene) or its derivative, Pori (2, 5- 
thienylene vinylene) or its derivative, a polycarbonate, polyacrylate, polymethylmethacrylate, 
polystyrene, a polyvinyl chloride, or a polysiloxane is illustrated, for example. It is desirable to use 
the applying method in that membranes can be formed easily. 

[0070] About the thickness of a charge transportation layer, although thickness which a pinhole does 
not generate at least is required, if not much thick, resistance of a component increases and high 
driver voltage is not needed and desirable. Therefore, lnm - 1 micrometer of 2nm - 500nm of 
thickness of a charge transportation layer is 5nm - 200nm especially preferably still more preferably 
preferably. 

[0071] Subsequently, an electrode is prepared on a luminous layer or an electronic transportation 
layer. This electrode turns into electron injection cathode. Especially as the ingredient, although not 
limited, the small ingredient of ionization energy is desirable. For example, aluminum, In, Mg, 
calcium, Li, a Mg-Ag alloy, an In-Ag alloy, a Mg-In alloy, a Mg-aluminum alloy, a Mg-Li alloy, an 
aluminum-Li alloy, an aluminum-calcium alloy, a graphite thin film, etc. are used. A vacuum 
deposition method, the sputtering method, etc. are used as the production approach of cathode. 
[0072] 

[Function] In this invention, it is thought that it becomes strong fluorescence and the fluorescence of 
especially strong blue - green that this organic fluorescence ingredient or this giant-molecule 
fluorescent substance is excellent as a luminescent material since it has the specific structure of 3 and 
3'-beer RIREN. Moreover, high thermal resistance and a long lasting organic EL device can be 
produced with high luminous efficiency very easily from the ability of the luminous layer which was 
easily excellent in homogeneity by the applying method to be formed. 
[0073] 

[Example] Although an example is hereafter shown in order to explain this invention to a detail 
further, this invention is not limited to these. Here, about number average molecular weight, the 
number average molecular weight of polystyrene conversion was calculated with gel permeation 
chromatography (GPC) by using chloroform as a solvent. 

[0074] Example 1 Composition of organic fluorescence ingredient 1> 3, the 3 '-screw 
(bromomethyl) -4, and the 4'-screw (3 -phenyl propyloxy) biphenyl were made to react with the 
inside of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was 
compounded. 4.53g of phosphonium salt and obtained 1-pyrene carboxy aldehyde 1.96g were 
dissolved in ethanol / 80g of toluene (1/1) mixed solvents. 25ml of solutions which mixed 
beforehand 5ml of lithium methoxide methanol solutions and ethyl alcohol 20ml 12% was dropped 
at this phosphonium salt, and the ethanol / toluene mixed solution of an aldehyde at the room 
temperature. Then, it was made to react at a room temperature for 4 hours. 

[0075] Precipitate was collected after carrying out overnight neglect at a room temperature. Next, 
ethanol / water mixed solvent washing and washed [ ethanol ] this precipitate by ethanol to washing 
and a pan continuously. Reduced pressure drying of this was carried out, and 2.6g of organic 
fluorescence ingredients was obtained. This organic fluorescence ingredient is called the organic 
fluorescence ingredient 1. About the structure of this organic fluorescence ingredient 1, it checked by 
1 H-NMR and the IR spectrum. 

[0076] Example 2 Composition of giant-molecule fluorescent substance 1> 3, 3 '-screw 
(bromomethyl) - 4 and a 4 f -screw (3 -phenyl propyloxy) biphenyl were made to react with the inside 
of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was 
compounded. 5.66g of phosphonium salt, obtained terephthal aldehyde 0.54g, and 1-pyrene carboxy 
aldehyde 0.69g were dissolved in ethanol / 80g of toluene (1/1) mixed solvents. 25ml of solutions 
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which mixed beforehand 5ml of lithium methoxide methanol solutions and ethyl alcohol 20ml 12% 
was dropped at this phosphonium salt, and the ethanol / toluene mixed solution of an aldehyde at the 
room temperature. Then, it was made to react at a room temperature for 5 hours. 
[0077] The generated precipitate was collected after carrying out overnight neglect at a room 
temperature. Next, this precipitate was washed by ethanol. Next, this precipitate was dissolved in 
toluene, ethanol was added to this and reprecipitation purification was carried out. Reprecipitation 
purification was performed twice. Reduced pressure drying of this was carried out, and 1.4g of 
polymers was obtained. The obtained polymer is called the macromolecule fluorescent substance 1 . 
The number average molecular weight of polystyrene conversion of this giant-molecule fluorescent 
substance 1 was 3.3x103. About the structure of this macromolecule fluorescent substance 1, it 
checked by 1 H-NMR and the IR spectrum. 

[0078] Example 3 Composition of giant-molecule fluorescent substance 2> 3, 3 -screw 
(bromomethyl) - 4 and a 4'-screw (3 -phenyl propyloxy) biphenyl were made to react with the inside 
of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was 
compounded. 5.66g of phosphonium salt, obtained isophthal aldehyde 0.54g, and 1-pyrene carboxy 
aldehyde 0.5 lg were dissolved in ethanol / 80g of toluene (1/1) mixed solvents. Next, 25ml of 
solutions which mixed beforehand 5ml of lithium methoxide methanol solutions and ethyl alcohol 
20ml 12% was dropped at this phosphonium salt, and the ethanol / toluene mixed solution of an 
aldehyde at the room temperature. Then, it was made to react at a room temperature for 5 hours. 
[0079] The generated precipitate was collected after carrying out overnight neglect at a room 
temperature. Next, this precipitate was washed by ethanol. Next, this precipitate was dissolved in 
toluene, ethanol was added to this and reprecipitation purification was carried out. Reprecipitation 
purification was performed twice. Reduced pressure drying of this was carried out, and 1.7g of 
polymers was obtained. The obtained polymer is called the macromolecule fluorescent substance 2. 
The number average molecular weight of polystyrene conversion of this giant-molecule fluorescent 
substance 2 was 2.1x103. About the structure of this macromolecule fluorescent substance 2, it 
checked by 1 H-NMR and the IR spectrum. 

[0080] Example 4 Composition of giant-molecule fluorescent substance 3> 3, 3 f -screw 
(bromomethyl) - 4 and a 4 f -screw (3 -phenyl propyloxy) biphenyl were made to react with the inside 
of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was 
compounded. 4.53g of obtained phosphonium salt, 0.96g of phosphonium salt of 2 and 5-dioctyl 
oxy— p-xylylene dichloride which compounded like the above and was obtained, terephthal aldehyde 
0.58g, and 1-pyrene carboxy aldehyde 0.35g were dissolved in ethanol / 80g of toluene (1/1) mixed 
solvents. Next, 25ml of solutions which mixed beforehand 5ml of lithium methoxide methanol 
solutions and ethyl alcohol 20ml 12% was dropped at this phosphonium salt, and the ethanol / 
toluene mixed solution of an aldehyde at the room temperature. Then, it was made to react at a room 
temperature for 5 hours. 

[0081] The generated precipitate was collected after carrying out overnight neglect at a room 
temperature. Next, this precipitate was washed by ethanol. Next, this precipitate was dissolved in 
toluene, ethanol was added to this and reprecipitation purification was carried out. Reprecipitation 
purification was performed twice. Reduced pressure drying of this was carried out, and 1 .4g of 
polymers was obtained. The obtained polymer is called the macromolecule fluorescent substance 3. 
The number average molecular weight of polystyrene conversion of this giant-molecule fluorescent 
substance 3 was 2.7x103. About the structure of this macromolecule fluorescent substance 3, it 
checked by 1 H-NMR and the IR spectrum. 

[0082] Example 5 <composition of giant-molecule fluorescent substance 4> 3, 3 '-screw 
(bromomethyl) - 4 and a 4 f -screw (3 -phenyl propyloxy) biphenyl were made to react with the inside 
of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was 
compounded. 2.26g of obtained phosphonium salt, 2.87g of phosphonium salt of 2 and 5-dioctyl 
oxy— p-xylylene dichloride which compounded similarly and was obtained, terephthal aldehyde 
0.58g, and 1-pyrene carboxy aldehyde 0.35g were dissolved in ethanol / 80g of toluene (1/1) mixed 
solvents. Next, 25ml of solutions which mixed beforehand 5ml of lithium methoxide methanol 
solutions and ethyl alcohol 20ml 12% was dropped at this phosphonium salt, and the ethanol / 
toluene mixed solution of an aldehyde at the room temperature. Then, it was made to react at a room 
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temperature for 5 hours. 

[0083] The generated precipitate was collected after carrying out overnight neglect at a room 
temperature. Next, this precipitate was washed by ethanol. Next, this precipitate was dissolved in 
toluene, ethanol was added to this and reprecipitation purification was carried out. Reprecipitation 
purification was performed twice. Reduced pressure drying of this was carried out, and 1 .4g of 
polymers was obtained. The obtained polymer is called the macromolecule fluorescent substance 4. 
The number average molecular weight of polystyrene conversion of this giant-molecule fluorescent 
substance 4 was 2.9x103. About the structure of this macromolecule fluorescent substance 4, it 
checked by 1 H-NMR and the IR spectrum. 

[0084] Example 6 Composition of giant-molecule fluorescent substance 5> 3, 3-screw 
(bromomethyl) - 2, the 2'-screw (3-phenyl propyloxy) -1, and l'-binaphthyl were made to react with 
the inside of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt 
was compounded. 3.94g of obtained phosphonium salt, 0.76g of phosphonium salt of 2 and 5-dioctyl 
oxy— p-xylylene dichloride which compounded similarly and was obtained, terephthal aldehyde 
0.47g, and 1-pyrene carboxy aldehyde 0.25g were dissolved in ethanol / 80g of toluene (1/1) mixed 
solvents. Next, 25ml of solutions which mixed beforehand 5ml of lithium methoxide methanol 
solutions and ethyl alcohol 20ml 12% was dropped at this phosphonium salt, and the ethanol / 
toluene mixed solution of an aldehyde at the room temperature. Then, it was made to react at a room 
temperature for 5 hours. 

[0085] The generated precipitate was collected, after adding ethanol 100ml to this reaction mixture 
and carrying out overnight neglect at a room temperature. Next, this precipitate was washed by 
ethanol. This precipitate was dissolved in toluene after washing, ethanol was added to this and 
reprecipitation purification was carried out. Reprecipitation purification was performed twice. 
Reduced pressure drying of this was carried out, and 1.3g of polymers was obtained. The obtained 
polymer is called the macromolecule fluorescent substance 5. The number average molecular weight 
of polystyrene conversion of this giant-molecule fluorescent substance 5 was 3.2x103. About the 
structure of this macromolecule fluorescent substance 5, it checked by 1 H-NMR and the IR 
spectrum. 

[0086] Example 7 Composition of giant-molecule fluorescent substance 6> 3, 3 '-screw 
(bromomethyl) - 4 and a 4'-screw (3-phenyl propyloxy) biphenyl were made to react with the inside 
of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was 
compounded. 6.45g of obtained phosphonium salt, 1.36g of phosphonium salt of 2 and 5-dioctyl 
oxy— p-xylylene dichloride which compounded similarly and was obtained, terephthal aldehyde 
0.72g, and 4-(N and N-diphenylamino) benzaldehyde 0.98g were dissolved in ethanol / 120g of 
toluene (1/1) mixed solvents. Next, 40ml of solutions which mixed beforehand 8ml of lithium 
methoxide methanol solutions and ethyl alcohol 32ml 12% was dropped at this phosphonium salt, 
and the ethanol / toluene mixed solution of an aldehyde at the room temperature. Then, it was made 
to react at a room temperature for 3 hours. 

[0087] The generated precipitate was collected after leaving it at an overnight room temperature. 
Next, this precipitate was washed by ethanol. This precipitate was dissolved in toluene after 
washing, ethanol was added to this and reprecipitation purification was carried out. Reprecipitation 
purification was performed twice. Reduced pressure drying of this was carried out, and 2.5g of 
polymers was obtained. The obtained polymer is called the macromolecule fluorescent substance 6. 
The number average molecular weight of polystyrene conversion of this giant-molecule fluorescent 
substance 6 was 3.2x103. About the structure of this macromolecule fluorescent substance 6, it 
checked by 1 H-NMR and the IR spectrum. 

[0088] Example 8 Composition of giant-molecule fluorescent substance 7> 3, 3 f -screw 
(bromomethyl) - 4 and a 4 ! -screw (3-phenyl propyloxy) biphenyl were made to react with the inside 
of an N.N-dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was 
compounded. 2.26g of obtained phosphonium salt, 2.87g of phosphonium salt of 2 and 5-dioctyl 
oxy— p-xylylene dichloride which compounded similarly and was obtained, terephthal aldehyde 
0.58g, and 4-(N and N-diphenylamino) benzaldehyde 0.41g were dissolved in ethanol / 80g of 
toluene (1/1) mixed solvents. Next, 25ml of solutions which mixed beforehand 5ml of lithium 
methoxide methanol solutions and ethyl alcohol 20ml 12% was dropped at this phosphonium salt, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



2/6/2006 



JP,2000-034476,A [DETAILED DESCRIPTION] 



Page 18 of 19 



and the ethanol / toluene mixed solution of an aldehyde at the room temperature. Then, it was made 
to react at a room temperature for 3 hours. 

[0089] The generated precipitate was collected after leaving it at an overnight room temperature. 
Next, this precipitate was washed by ethanol. This precipitate was dissolved in toluene after 
washing, ethanol was added to this and reprecipitation purification was carried out. Reprecipitation 
purification was performed twice. Reduced pressure drying of this was carried out, and 2.5g of 
polymers was obtained. The obtained polymer is called the macromolecule fluorescent substance 7. 
The number average molecular weight of polystyrene conversion of this giant-molecule fluorescent 
substance 7 was 4.2x103. About the structure of this macromolecule fluorescent substance 7, it 
checked by 1 H-NMR and the IR spectrum. 

[0090] Example of comparison 1 Composition of organic fluorescence ingredient 2> 3, 3 ! -screw 
(bromomethyl) - Instead of the phosphonium salt which 4 and a 4-screw (3 -phenyl propyloxy) 
biphenyl were made to react with triphenyl phosphine, and obtained them among the N.N- 
dimethylformamide solvent, except having used 3.82g of phosphonium salt of 2 and 5-dioctyl oxy— 
p-xylylene dichloride, reaction, purification, and desiccation were performed by the same approach 
as an example 1, and 2g of organic fluorescence ingredients was obtained. The obtained compound 
is called the organic fluorescence ingredient 2. About the structure of this organic fluorescence 
ingredient 2, it checked by 1 H-NMR and the IR spectrum. 

[0091] Example of comparison 2 Composition of giant-molecule illuminant 8> 3, 3 -screw 
(bromomethyl) - Instead of the phosphonium salt which 4 and a 4'-screw (3-phenyl propyloxy) 
biphenyl were made to react with triphenyl phosphine, and obtained them among the N.N- 
dimethylformamide solvent, except having used 3.8g of phosphonium salt of 2 and 5-dioctyl oxy— p- 
xylylene dichloride, a polymerization, purification, and desiccation were performed by the same 
approach as an example 2, and the giant-molecule fluorescent substance 1.7 weight section was 
obtained. The obtained polymer is called the macromolecule fluorescent substance 8. The number 
average molecular weight of polystyrene conversion of this giant-molecule fluorescent substance 8 
was 3.7x103. About the structure of this macromolecule fluorescent substance 8, it checked by 1 H- 
NMR and the IR spectrum. 

[0092] The example 9 <measurement of absorption spectrum and fluorescence spectrum> organic 
fluorescence ingredients 1 and 2 and the macromolecule fluorescent substances 1-8 were able to be 
easily dissolved in chloroform. The spin coat of the chloroform solution was carried out on the 
quartz plate the 0.4%, and the thin film of a polymer was created. The ultraviolet and visible 
absorption spectrum and fluorescence spectrum of this thin film were measured using the Shimadzu 
recording spectrophotometer UV 365 and the Hitachi spectrophotofluorometer 850, respectively. 
The quantum yield of the acquired fluorescence is shown in Table 1 and Table 2. The organic 
fluorescence ingredient 1 was stronger than the organic fluorescence ingredient 2 as it was shown in 
Table 1. Moreover, the macromolecule fluorescent substances 1-7 were stronger than the 
macromolecule fluorescent substance 8 as they were shown in Table 2. 

[0093] Thermal analysis of the macromolecule fluorescent substances 1-8 was performed using the 
differential scan calorimetric analysis meter DSC200 made from an example 10 <heat-resistant 
evaluation by differential scan calorimetric analysis (DSC)> SEIKO electron. The endoergic peak 
considered that all correspond to softening of a macromolecule was seen. The macromolecule 
fluorescent substances 1-7 showed the endoergic peak at temperature higher than the macromolecule 
fluorescent substance 8 as they were shown in Table 2. 



[0094] 




[Table 11 
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[0095] 
[Table 2] 
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[0096] By example 1 1 <creation [ of a component ], and evaluation> sputtering, the 1-% of the 
weight dichloroethane solution of Pori (N-vinylcarbazole) was used for the glass substrate which 
attached the ITO film by the thickness of 40nm, and membranes were formed by the thickness of 
60nm with the spin coat. Next, membranes were formed by the thickness of 60nm with the spin coat 
using the 2-% of the weight mesitylene solution of the giant-molecule fluorescent substance 1 
obtained in the example 2. 40nm of tris (eight quinolinol) aluminum was vapor-deposited as an 
organic layer which moreover contains an electronic transportation ingredient. Finally, on it, as 
cathode, lOOnm (about 200:1 -fold [ aluminum:Li= ] quantitative ratio) of aluminium-lithium alloys 
was vapor-deposited, and the organic EL device was created. All the degree of vacuums at the time 
of vacuum evaporationo were 1x10 to 5 or less Torrs. When the electrical potential difference of 
10V was impressed to this component, EL luminescence which has the same spectrum as the 
fluorescence of the macromolecule fluorescent substance 1 was observed. If similarly the organic 
fluorescence ingredient 1 obtained in the example 1 and the macromolecule fluorescent substances 
2-7 obtained in the examples 3-8 are used, EL luminescence which has the same spectrum as each 
fluorescence spectrum will be observed. 
[0097] 

[Effect of the Invention] Especially the organic fluorescence ingredient and/or macromolecule 
fluorescent substance of this invention combine the fluorescence of short wavelength, the strong 
fluorescence of blue - green, and thermal stability, are solvent fusibility, and are excellent as an 
ingredient for organic EL devices. Moreover, since the luminescence property and thermal resistance 
which creation was easy and were excellent by the applying method are shown, the organic EL 
device using this organic fluorescent substance and/or this macromolecule fluorescent substance can 
be preferably used as equipments, such as a source of sheet-like light as a back light, and a flat-panel 
display. 



[Translation done.] 
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